According to the recent literature survey, it was concluded that the friction factor in mini-and micro-tubes could be predicted accurately by using macro-scale theory. However, certain issues should be further investigated. They are: (a) the effect of inner surface roughness and (b) the effect of mini-and micro-tube diameters on the start and end of the transition region. Moreover, only a few studies investigated the effect of heating on friction factor in mini-and micro-tubes, especially, in the transition region. Therefore, an experimental setup was built in this study to measure the pressure drop for the horizontal mini-and micro-tubes under the isothermal and uniform wall heat flux boundary conditions. Distilled water was used as the test fluid. Seven stainless steel minitubes (2000µm to 508µm in inner diameters) with various surface roughness values (1.94µm to 5.30µm) were used as the test section.
INTRODUCTION
Due to rapid advancement in fabrication techniques, the miniaturization of devices and components is ever increasing in many applications. Whether it is in the application of miniature heat exchangers, fuel cells, pumps, compressors, turbines, sensors, or artificial blood vessels, a sound understanding of fluid flow in mini-and micro-scale channels and tubes is required. Indeed, within this last decade, countless researchers have been investigating the phenomenon of fluid flow in mini-, micro-, and even nano-channels. One major area of research in the phenomenon of fluid flow in mini-and micro-channels is the friction factor. However, amidst all the investigations in mini-and micro-channel flow, there seem to be a lack in the study of the flow in the transition region. One obvious question is the location of the transition region with respect to the hydraulic diameter of the channel and the roughness of the channel. To successfully understand friction factor and the location of the transition region, a systematic experimental investigation on various roughness values of mini-and micro-tubes is necessary. However, the science behind these advanced technologies seems to be controversial, especially fuelled by the experimental results of the fluid flow and heat transfer at
